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County  and  State:  Middlesex  County,  Massachusetts 


Stream : 


Offstream  Tributary  to  Mystic  River 


Date  of  Inspection:  November  1,  1979 


The  dam  is  a  400  foot  long,  25  foot  hydraulic  height  earth 
fill  embankment  structure,  with  a  small  concrete  outlet  structure 
near  the  right  abutment.  The  dam  is  owned  and  operated  by  the 
City  of  Medford.  It  is  believed  that  the  dam  was  constructed 
about  1890. 

There  were  no  indepth  engineering  data  available  for  review. 
The  condition  of  the  dam  was  primarily  evaluated  by  visual 
inspection,  past  performance  history  and  sound  engineering 
judgement.  Visual  inspection  indicated  the  dam  to  be  in 
generally  fair  condition.  Erosion  was  observed  on  the  upstream 
slope  and  trees  were  observed  growing  on  both  the  upstream  and 
downstream  slopes. 

The  dam  has  a  small  size  classi f ication  and  a  high  hazard 
potential  classification.  Based  upon  Corps  Guidelines,  the  test 
flood  would  be  in  the  1/2  PMF  to  PMF  range.  The  PMF  was  used  for 
the  test  flood  due  to  the  urban  residential  development  within 
the  dam  failure  impact  area.  The  test  flood  inflow  from  the  0.41 
s.m.  drainage  area  is  1,230  cfs. 


The  routed  test  flood  outflow  from  the  pond  is  910  and  830 
cfs,  with  1  foot  of  stoplogs  and  without  stoplogs  in  the  outlet 
structure,  respectively.  The  outlet  structure  will  be 
discharging  30  cfs  and  50  cfs  or  3.3  and  6  percent  of  the  test 
flood  outflow  for  the  conditions  stated  above.  The  dam  would  be 
overtopped  by  about  1.4  and  1.3  feet  by  the  test  flood  outflow 
with  and  without  1  foot  of  stoplogs  in  the  outlet  structure, 
respectively . 

It  is  recommended  that  the  Owner  engage  a  qualified  regis¬ 
tered  professional  engineer  to  perform  the  following:  detailed 
hydraulic/hydrologic  investigation  to  determine  overtopping 
potential  and  need  for  increasing  spillway  capacity;  provide  a 
drawdown  facility;  design  riprap  slope  protection  for  the  up¬ 
stream  slope  of  the  dam;  determine  procedures  for  removal  of 
trees  growing  on  the  dam  embankment  and  within  10  feet  of  the 
downstream  toe  and  to  assist  in  the  selection  of  suitable  fill 
materials  for  backfilling  of  the  voids  left  in  the  embankment 
after  removal  of  the  tree  root  systems;  a  seismic  stability 
investigation  of  the  dam. 

The  Owner  should  institute  remedial  measures  which  include: 
brush  should  be  cleared  from  the  slopes  of  the  dam  embankment  and 
from  the  area  within  10  feet  of  the  downstream  toe;  minor  erosion 
on  the  crest  should  be  repaired  and  grassy  vegetation  should  be 
established  on  the  crest  to  protect  the  soil  against  erosion;  the 
outlet  culvert  should  be  cleared  of  debris  and  the  spalled  con¬ 
crete  repaired;  establish  a  formal  operational  procedure  and 
maintenance  program  for  the  dam;  operating  the  existing  outlet 
structure  without  stoplogs  to  provide  maximum  available  discharge 


and  storage  capacity;  clean  out  and  maintain  the  downstream 
outlet  channel;  develop  a  formal  warning  system  for  warning  the 
downstream  dam  failure  impact  area  in  case  of  emergency;  provide 
around  the  clock  monitoring  of  the  dam  during  periods  of  heavy 
rainfall;  institute  a  program  of  annual  technical  inspection. 

The  recommendations  and  remedial  measures  should  be  imple¬ 
mented  by  the  Owner  within  one  year  after  receipt  of  this  Phase  I 
Investigation  Report. 


Ronald  H.  Cheney,  P.E. 
Vice  President 


Hayden,  Harding  &  Buchanan,  Inc. 
Boston,  Massachusetts 


PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for  Phase 
I  Investigations.  Copies  of  these  guidelines  may  be  obtained 
from  the  Office  of  Chief  of  Engineers,  Washington,  D.C.  20314. 

The  purpose  of  a  Phase  I  Investigation  is  to  identify  expedi¬ 
tiously  those  dams  which  may  pose  hazards  to  human  life  or 
property.  The  assessment  of  the  general  condition  of  the  dam 
is  based  upon  available  data  and  visual  inspections.  Detailed 
investigation,  and  analyses  involving  topographic  mapping,  sub¬ 
surface  investigations,  testing,  and  detailed  computational 
evaluations  are  beyond  the  scope  of  a  Phase  I  investigation: 
however,  the  investigation  is  intended  to  identify  any  need  for 
such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of  field 
conditions  at  the  time  of  inspection  along  with  data  available 
to  the  inspection  team.  In  cases  where  the  reservoir  was  lowered 
or  drained  prior  to  inspection,  such  action,  while  improving  the 
stability  and  safety  of  the  dam,  removes  the  normal  load  on  the 
structure  and  may  obscure  certain  conditions  which  might  other¬ 
wise  be  detectable  if  inspected  under  the  normal  operating  environ¬ 
ment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends 
on  numerous  and  constantly  changing  internal  and  external  condi¬ 
tions,  and  is  evolutionary  in  nature.  It  would  be  incorrect  to 
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assume  that  the  present  condition  of  the  dam  will  continue  to 
represent  the  condition  of  the  dam  at  some  point  in  the  future. 
Only  through  continued  care  and  inspection  can  there  be  any 
chance  that  unsafe  conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the  es¬ 
tablished  Guidelines,  the  Spillway  Test  flood  is  based  on  the 
estimated  "Probable  Maximum  Flood"  for  the  region  (greatest 
reasonably  possible  storm  runoff) ,  or  fractions  thereof.  3ecause 
of  the  magnitude  and  rarity  of  such  a  storm  event,  a  finding  that 
a  spillway  will  not  pass  the  test  flood  should  not  be  interpreted 
as  necessarily  posing  a  highly  inadequate  condition.  The  test 
flood  provides  a  measure  of  relative  spillway  capacity  and  serves 
as  an  aide  in  determining  the  need  for  more  detailed  hydrologic 
and  hydraulic  studies,  considering  the  size  of  the  dam,  its 
general  condition  and  the  downstream  damage  potential. 

The  Phase  I  Investigation  does  not  include  an  assessment  of 
the  need  for  fences,  gates,  no-trespassing  signs,  repairs  zo  ex¬ 
isting  fences  and  railings  and  other  items  which  may  be  needed  to 
minimize  trespass  and  provide  greater  security  for  the  facility 
and  safety  to  the  public.  An  evaluation  of  the  project  for  com¬ 
pliance  with  OSHA  rules  and  regulations  is  also  excluded. 


11 


Wrights  Pond  Dam 


TABLE  OF  CONTENTS 


Section 

Letter  of  Transmittal 
3rief  Assessment 
Review  Board  Page 
Preface 

Table  of  Contents 
Overview  Photo 
Location  Map 


Page 


i 

iii-v 

vi 

vii 


REPORT 


1.  PROJECT  INFORMATION 

1.1  General 

a.  Authority 

b.  Purpose 

1.2  Description  of  Project 

a.  Location 

b.  Description  of  Dam  and  Appurtenances 

c.  Size  Classification 

d.  Hazard  Classification 

e.  Ownership 

f.  Operator 

g.  Purpose  of  Dam 

h.  Design  and  Construction  History  4 

i.  Normal  Operational  Procedure  4 

1.3  Pertinent  Data  4 

2.  ENGINEERING  DATA  9 


2.1  Design  Data  9 

2.2  Construction  Data  9 

2.3  Operation  Data  9 

2.4  Evaluation  of  Data  9 


in 


fv'r ijhts  Pond  Dam 


LO  CJ  Ui  CO  N>  tO 


Section 


Pace 


VISUAL  INSPECTION 


3 . 1  Findings 


a.  General 

b .  Dam 

c.  Appurtenant  Structures 

d.  Reservoir  Area 

e.  Downstream  Channel 


3 . 2  Evaluation 


OPERATIONAL  AND  MAINTENANCE  PROCEDURES 

4.1  Operational  Procedures 

a.  General 

b.  Description  of  Warning  Systems 


4.2  Maintenance  Procedures 

a.  General 

b.  Operating  Facilities 

4.3  Evaluation 


EVALUATION  OF  HYDRAULIC/HYDROLOGIC  FEATURES 


5 . 1  General 


5.2  Design  Data 

5.3  Experience  Data 


5.4  Test  Flood  Analysis 

5.5  Dam  Failure  Analysis 


EVALUATION  OF  STRUCTURAL  STABILITY 


6.1  Visual  Observation 


5.2  Desicn  and  Construction  Data 


5.3  Post-Construction  Changes 

6.4  Seismic  Stability 


•Vricrhts  Pond  Dam 


Section  Page 

7.  ASSESSMENT,  RECOMMENDATIONS  AND  REMEDIAL  MEASURES  19 

7.1  Dam  Assessment  19 

a.  Condition  19 

b.  Adequacy  of  Information  19 

c.  Urgency  19 

7.2  Recommendations  19 

7.3  Remedial  Measures  20 

a.  Operation  and  Maintenance  Procedures  20 

7.4  Alternatives  20 


APPENDIXES 

APPENDIX  A  -  INSPECTION  CHECKLIST  A-l 
APPENDIX  B  -  ENGINEERING  DATA  B-l 
APPENDIX  C  -  PHOTOGRAPHS  C-l 
APPENDIX  D  -  HYDROLOGIC  AND  HYDRAULIC  COMPUTATIONS  D-l 


APPENDIX  E  -  INFORMATION  AS  CONTAINED  IN  THE  NATIONAL  E-l 
INVENTORY  OF  DAMS 


...V .  - 


Wrights  Pond  Dam 


Stones  and  debris  are  partially  blocking  the  downstream 
culvert  (photograph  )  .  Also  wood  is  being  stored  along  the 
outlet  channel  which  could  tumble  into  and  block  the  channel. 
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e .  Downstream  Channel 

The  spillway  outlet  channel  is  shown  in  photograph  7. 

The  channel  is  not  well  defined.  A  few  large  boulders  are  lying 
in  the  channel  floor  near  the  dam.  Further  downstream,  the 
channel  enters  a  30  inch  mefal  culvert,  photograph  6,  and  flows 
into  an  urban  storm  drain  system.  Stones  and  debris  were 
observed  in  the  channel  upstream  of  the  culvert  intake.  Wood  is 
apparently  being  stored  to  the  immediate  right  of  the  channel.  A 
debris  screen  located  in  front  of  the  culvert  is  in  generally 
good  condition. 

3 . 2  Evaluation 

Based  on  the  visual  inspection,  the  dam  appears  to  be  in 
generally  fair  condition. 

Continued  erosion  of  the  upstream  slope  could  eventually 
lead  to  overtopping  of  the  embankment,  if  left  unchecked. 

The  trees  growing  on  the  embankment  slopes  and  at  the 
downstream  toe  endanger  the  stability  of  the  dam.  Uprooting  of 
these  trees  by  high  winds  and  rotting  of  the  root  systems  of 
trees  that  have  died  could  provide  pathways  for  seepage  and  lead 
to  internal  erosion  of  the  embankment  (piping). 

The  lack  of  vegetation  on  the  crest  renders  it  less  resis¬ 
tant  to  erosion  by  runoff  from  rainfall  or  due  to  overtopping  if 
it  should  occur.  Such  erosion  could  result  in  failure  of  the 
i  am . 

The  spillway  concrete  and  stoplogs  appear  to  be  in  good 
condition.  The  concrete  lining  of  the  masonry  outlet  culvert  is 
spalled  and  partially  blocked  with  debris. 
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Downstream  Slope 

The  downstream  slope  of  the  dam  is  inclined  at  2H:1V  and 
is  covered  with  extensive  tree  growth,  as  shown  in  photograph  3. 

number  of  trees  are  quite  large  and  have  extensive  root  systems 
growing  into  the  embankment.  The  largest  of  these  trees  (d  foot 
diameter  base)  is  shown  in  photograph  4.  This  tree  and  several 
others  on  the  slope  appear  to  be  dead.  The  downstream  slope 
appears  uneven  in  some  areas,  probably  due  to  minor  erosion.  A 
relatively  large  erosion  gully  was  observed  on  the  downstream 
slope  near  the  crest  in  the  central  portion  of  the  dam,  visible 
in  photographs  2  and  4.  No  seepage  was  observed  on  the  down¬ 
stream  side  of  the  dam. 

c .  Appurtenant  Structures 

A  concrete  spillway  is  located  at  the  right  abutment  of 
the  dam,  as  shown  in  photographs  5  and  10.  The  spillway  appears 
to  be  founded  on  bedrock  which  outcrops  at  the  right  abutment,  as 
can  be  seen  in  photograph  5.  Most  of  the  spillway  outlet  channel 
is  in  bedrock,  as  shown  in  photograph  12.  Spalling  of  the  con¬ 
crete  outlet  channel  can  be  seen  in  photograph  11.  Debris  within 
the  concrete  outlet  channel  was  also  observed. 

No  regulating  outlets  for  the  reservoir  are  known.  A 
cast  iron  object  which  may  be  a  control  valve  stem  for  an  old 
pipe  outlet  was  observed  on  the  upstream  slope  near  the  center  of 
the  dam,  but  its  use  is  unknown. 

d .  Reservoir  Area 

There  are  no  indications  of  instability  along  the  banks 
of  the  reservoir  in  the  vicinity  of  the  dam. 
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SECTION  3 


VISUAL  INSPECTION 


3. 1  Findings 

a .  General 

A  small  flow  was  discharging  from  the  outlet  structure 
at  the  time  of  inspection.  Approximately  one  foot  of  stoplogs 
were  in  place. 

b .  Dam 

The  dam  is  an  earth  embankment  about  25  feet  high,  400 
feet  long,  and  12  feet  wide  at  the  crest.  A  concrete  spillway 
is  located  at  the  right  abutment.  No  controlled  outlets  for  the 
reservoir  are  known.  There  is  a  bedrock  outcrop  at  the  right 
abutment  of  the  dam. 

Upstream  Slope 

The  upstream  slope  of  the  dam  is  covered  with  brush, 
numerous  small  trees  and  several  dead  tree  stumps,  as  shown  in 
photograph  1.  There  is  no  riprap  protection  on  the  upstream 
slope,  and  erosion  scarps  extending  1-2  feet  above  the  reservoir 
level  have  formed  along  much  of  the  slope,  as  shown  in  photograph 
1.  Erosion  gullies  up  to  4-5  feet  wide  and  2  feet  deep  were 
observed  at  several  locations  along  the  slope. 

Crest 

The  crest  of  the  dam  is  bare  soil  with  no  protective 
vegetation,  as  shown  in  photograph  2.  The  surface  of  the  crest 
appears  uneven,  probably  due  to  minor  erosion.  No  evidence  of 
cracking  or  misalignment  of  the  crest  was  observed. 
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SECTION  2 


ENGINEERING  DATA 


2. 1  Design  Data 

No  information  was  located  indicating  when  or  by  whom  the 
dam  was  designed.  No  indepth  design  calculations  were  located. 

2 . 2  Construction  Data 

No  construction  data  was  located  for  this  dam. 

2. 3  Operation  Data 

No  operational  manual  exists  for  this  dam. 

2. 4  Evaluation  of  Data 

a .  Avai labi 1 i ty 

No  engineering  data  was  located  regarding  Wrights  Pond 
Dam.  A  State  Inspection  Report  for  1974  was  made  available  at 
the  State  Department  of  Environmental  Quality  Engineering, 
Division  of  Waterways,  Boston  Office. 

b .  Adequacy 

No  indepth  engineering  data  was  made  available.  This, 
therefore,  does  not  permit  a  structural  and  hydraulic  assessment 
of  the  dam  from  the  standpoint  of  review  of  design  calculations 
but  must  be  based  primarily  on  the  visual  inspection,  past 
performance  history,  and  sound  engineering  judgement. 

c .  Validity 

The  field  investigation  indicates  that  the  external 
features  of  the  intake  structure  substantially  agree  with  those 
shown  on  the  1974  State  Inspection  Report  sketch.  The  major 
discrepancies  found  were  the  5+  foot  maximum  height  and  the  150 
foot  length  of  the  dam  indicated  within  the  State  Inspection 
Report. 

_  )  - 
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Pond 


(4) 

Gates - 

(5) 

U/S 

Channel  - 

(6) 

D/S 

Channel  ■ 

_ None 

_ None 

—  stone  masonry  6'  x  2.8'  box 
culvert,  discharges  to  unlined 

stream  channel 


j .  Regulating  Outlets 

There  are  no  known  regulating  outlets  at  Wrights 


Dam . 


Wrights  Pond  Daw 


1 

K 


I 


i 


e.  Storage  (acre-feet) 

(1)  Normal  pool  - 245 

(2)  Flood  control  pool - N/A 

(3)  Spillway  crest  pool -  245  + 

(4)  Top  of  dam -  334  + 

(5)  Test  flood  pool -  381  + 

f.  Reservoir  Surface  (acres) 

(1)  Normal  pool  - 24 

(2)  Flood  control  pool - N/A 

(3)  Spillway  crest - 24 

(4)  Test  flood  pool -  37 

(5)  Top  of  dam -  35 

g .  Dam 

(1)  Type  -  gravity  earth  embankment 

(2)  Length -  400'  + 

(3)  Height -  25  '  + 

(4)  Top  Width -  12' 

(5)  Side  Slopes - u.s.  3:1;  d.s.  2:1 

(6)  Zoning - Unknown 

(7)  Impervious  Core  -  Unknown 

(8)  Cutoff  - Unknown 

(9)  Grout  curtain  -  Unknown 

h .  Diversion  and  Regulating  Tunnel  -  None 

i .  Spillway 

(1)  Type  -  concrete,  overflow 

(2)  Length  of  weir -  2.5' 

13)  Crest  elevation  -  135.7  NGVD  without  stoplogs 


137.7  with  1'  of  stoplogs 


i 


4 .  Ungated  Spillway  Capacity  at  Test  Flood 


The  PM F  test  flood  inflow  is  1  ,  230  cfs.  The  spill¬ 
way  discharge  with  and  without  1  foot  of  stoplogs  would  be 
approximately  50  cfs  and  30  cfs,  respectively.  These  capacities 
corespond  to  3+  and  5+  percent  of  the  routed  test  flood  outflow. 

5 .  Total  Project  Discharge  at  Test  Flood  elevation 
Under  test  flood  conditions,  the  total  project 
discharge  would  be  about  830  cfs  without  stoplogs  in  the  spill¬ 
way.  The  total  project  discharge  with  1  foot  of  stoplogs  in 
place  would  be  approximately  910  cfs.  The  test  flood  elevations 
are  141.3  and  141.4,  respectively. 

c.  Elevation  (ft.  above  NGVD  -  approximate  only) 


(1)  Streambed  at  toe  of  dam -  115  + 

(2)  Bottom  of  cutoff  -  Unknown 

(3)  Maximum  tailwater - Unknown 

(4)  Normal  pool -  137 

(5)  Full  flood  control  pool - M/A 


(8)  Spillway  crest  -  138.7  without  stoplogs 

137.7  with  1'  stoplogs 


(7)  Design  surcharge  (Original  Design)  -  Unknown 

(8)  Top  of  Dam -  140  + 


(9)  Test  flood  surcharge  -  141.3+  without  stoplogs 

141.4+  with  1'  stoplogs 


Reservo i r  (Length  in  feet) 


(1)  Normal  pool -  1300  + 

(2)  Flood  control  pool  - N/A 

(3)  Spillway  crest  pool  -  1300  + 

(4)  Top  of  dam -  1900  + 

1 5)  Test  flood  pool  -  1350  + 
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b .  Discharge  at  Outlet 

1 .  Outlet  Works 

The  outlet  works  for  this  project  consist  of  a 
concrete  spillway  which  discharges  into  a  concrete  lined  stone 
masonry  box  culvert.  The  spillway  has  a  1.2  foot  high  weir  with 
a  2.5  foot  long  by  4.7  foot  high  discharge  opening.  There  are 
provisions  for  placing  stoplogs  on  top  of  the  weir  to  control  the 
outflow  from  the  structure.  The  crest  of  the  weir  is  at  eleva¬ 
tion  135.7,  approximately  3.3  feet  below  the  top  of  the  dam, 
elevation  140.  The  box  culvert,  beyond  the  weir,  has  dimensions 
of  5  feet  long  by  2.8  feet  high  and  discharges  into  a  natural 
stream  channel.  Several  hundred  feet  downstream,  this  stream 
flows  into  a  30  inch  corrugated  metal  culvert  which  is  partially 
blocked  by  stones.  The  culvert  is  connected  to  a  storm  drainage 
system. 

2 .  Maximum  Known  Flood 

No  records  of  maximum  impoundment  or  discharges  are 
available  for  this  project.  Information  obtained  from  U.S. 
Weather  Bureau  records  indicate  that  about  14  inches  of  rainfall 
occurred  in  the  general  vicinity  of  the  dam  between  August  17  and 
20,  1955.  Data  from  the  same  source  shows  that  approximately  5 
inches  of  rainfall  occurred  in  this  area  during  the  period  of 
September  17  to  22,  1938.  According  to  the  caretaker,  the  dam 
was  overtopped  in  approximately  1957. 

3 .  Ungated  Spillway  Capacity  at  Top  of  Dam 

The  maximum  capacity  of  the  outlet  structure,  with¬ 
out  stoplogs,  is  50  cfs  with  the  water  level  at  the  top  of  dam, 
elevation  140.  The  maximum  spillway  capacity  with  1  foot  of 
stoplogs  in  place  would  be  30  cfs  for  this  condition. 


Wrights  Pond  Pjm 


The  purpose  of  this  dam  is  for  recreation.  The  spillway 
weir  and  stoplogs  are  used  to  control  the  water  level  in  Wrights 
Pond . 

h .  Design  and  Construction  History 

There  were  no  records  available  to  indicate  when  the  dam 

was  built  or  when  subsequent  repairs  or  modifications  were  made. 
According  to  City  of  Medford  Highway  Department  personnel,  the 
existing  concrete  spillway  was  constructed  approximately  20  years 
ago  to  replace  a  wooden  structure. 

i .  Normal  Operational  Procedures 

The  spillway  is  the  only  known  operational  facility  for 
the  dam.  According  to  City  of  Medford  Highway  Department  person¬ 
nel,  in  the  summer  approximately  2  feet  of  stoplogs  are  placed  at 
the  spillway  inlet  to  raise  the  level  of  the  pond  for  recrea¬ 
tional  purposes.  In  the  winter  the  stoplogs  are  lowered  to  one 
foot . 

1 . 3  Pertinent  Data 

a .  Drainage  Area 

The  drainage  area,  0.41  s.m.  (264  acres)  is  generally 
hilly,  undeveloped  land.  Wrights  Pond  is  fed  by  several  small 
streams.  The  pond  has  a  beach  area  and  is  used  for  recreation. 

Located  to  the  south  and  southeast  of  the  pond  is  a 
heavily  developed  residential  area.  State  Route  28  and 
Interstate  Route  93  are  located  several  hundred  feet  to  the  west 
of  Wrights  Pond.  The  areas  to  the  north  and  northeast  are 
undeveloped  and  known  as  Wrights  Park. 
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There  are  no  other  known  operational  facilities  con- 


I 

u 
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tained  at  this  dam.  Water  discharged  through  the  spillway  flows 
into  a  30  inch  corrugated  metal  pipe  culvert,  located  several 
hundred  feet  downstream  of  the  dam,  which  flows  into  an  urban 
storm  drain  system  (photograph  6). 
c .  Size  Classification 

Based  upon  Corps  Guidelines,  the  size  classification  of 
small  requires  a  storage  capacity  ranging  between  50  to  1000 
acre-feet  and  a  hydraulic  height  ranging  between  25  to  40  feet. 
This  dam  is  classified  as  small  based  on  its  storage  capacity  of 
406+  acre-feet  and  height  of  25+  feet, 
d  .  Hazard  Classification 

The  dam  has  a  high  hazard  potential  due  to  the 
potential  for  the  loss  of  more  than  a  few  lives  from  dam  failure 
flooding.  It  is  estimated  that  approximately  25  houses  would 
receive  excessive,  up  to  10  feet  deep,  flood  water  damage  if  the 
dam  were  to  fail.  The  flood  stage  could  reach  depths  of  10  feet. 
The  maximum  failure  discharge,  based  upon  Corps  Guidelines,  would 
be  14,700  cfs . 

e .  Ownership 

The  dam  is  owned  by  the  City  of  Medford,  Massachusetts. 

f .  Operator 

The  dam  is  maintained  by  the  City  of  Medford  Highway 
Department,  Mr.  Frank  Lawsky  is  the  designated  caretaker.  The 
address  is  85  Salem  Street,  Medford,  Massachusetts  02155; 
telephone  617-396-5500.  The  swimming  and  beach  area  located  at 
the  left  abutment  area  is  maintained  by  the  City  of  Medford  Parks 
Depa  r  tment . 
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1 . 2  Description  of  Project 


a .  Location 

Wrights  Pond  Dam  is  located  in  the  City  of  Bedford  in 
Middlesex  County,  Massachusetts.  The  dam  impounds  the  waters  of 
Wrights  Pond  and  is  located  at  the  southern  end  of  the  pond. 
Wrights  Pond  Dam  is  shown  on  the  U.S.G.S.  Boston  North, 
Massachuestts  Quadrangle  Sheet  with  the  approximate  coordinates 
of  North  42°26'25",  West  71°06'24". 

b .  Description  of  Dam  and  Appurtenances 

Wrights  Pond  Dam  is  a  25+  foot  high  by  400+  foot  long 
earth  embankment  structure  with  a  concrete  and  stone  masonry 
outlet  culvert  which  acts  as  a  spillway.  The  embankment  runs 
from  the  northeast  to  southwest  for  about  300  feet  and  then  turns 
sharply  to  the  north  for  another  100  feet.  See  drawings  in 
Appendix  B  and  photographs  in  Appendix  C.  The  crest  and  down¬ 
stream  face  of  the  dam  are  generally  covered  with  vegetation 
including  a  number  of  large  trees  (photograph  9).  The  dam  has  a 
slope  on  the  upstream  face  of  approximately  3H:1V  and  a  slope  of 
approximately  2H:1V  on  the  downstream  face.  The  dam  crest  is 
about  12  feet  wide. 

The  concrete  spillway  has  a  2.5  foot  long  by  4.7  foot 
high  opening,  although  the  weir  crest  is  only  3.3  feet  below  the 
top  of  the  dam.  There  are  provisions  for  placing  stoplogs  on  top 
of  this  weir.  The  spillway  discharges  into  a  concrete  lined 
stone  masonry  box  culvert  6  feet  long  by  2.8  feet  high  (photo¬ 
graph  12).  The  culvert  discharges  into  a  small  unlined  channel 
( photograph  7 ) . 
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PHASE  I 

NATIONAL  DAM  INSPECTION  PROGRAM 


SECTION  1 

PROJECT  INFORMATION 


1 . 1  General 

a .  Authority 

Public  Law  92-367,  August  8,  1972,  authorized  the 
Secretary  of  the  Army,  through  the  Corps  of  Engineers,  to  ini¬ 
tiate  a  national  program  of  dam  inspection  throughout  the  United 
States.  The  New  England  Division  of  the  Corps  of  Engineers  has 
been  assigned  the  responsibility  of  supervising  the  inspection 
of  dams  within  the  New  England  Region.  Hayden,  Harding  &  Buchanan, 
Inc.  has  been  retained  by  the  New  England  Division  to  inspect  and 
report  on  selected  dams  in  the  State  of  Massachusetts.  Authoriza¬ 
tion  and  notice  to  proceed  was  issued  Hayden,  Harding  &  Buchanan, 
Inc.  under  a  letter  of  24  October  1979  from  William  E.  Hodgson  Jr., 
Colonel,  Corps  of  Engineers.  Contract  No.  DACW  33-80-C-0006  has 
been  assigned  by  the  Corps  of  Enaineers  for  this  work. 

b .  Purpose 

(1)  Perform  technical  inspection  and  evaluation  of  non- 
Federai  dams  to  identify  conditions  which  threaten  the  public 
safety  and  thus  permit  correction  in  a  timely  manner  by  ncn-Federal 
interests . 

(2)  Encourage  and  assist  the  States  to  initiate  quickly 
effective  dam  safety  programs  for  non-Federal  dams. 

(3)  To  update,  verify  and  complete  the  National  Inventory 

of  Dams. 
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SECTION  4 


OPERATIONAL  AND  MAINTENANCE  PROCEDURES 


4 . 1  Operational  Procedures 

a .  General 

The  purpose  of  the  dam  is  for  recreation.  The  spill¬ 
way's  manually  placed  stoplogs  are  used  to  control  the  water 
surface  elevation.  In  the  summer  approximately  2  feet  of  stop- 
logs  are  placed  at  the  spillway.  In  the  winter  these  stoplogs 
are  lowered  to  one  foot. 

b .  Description 

There  are  no  warning  systems  in  effect  at  this  dam. 

4 . 2  Maintenance  Procedures 

a .  General 

There  are  no  formal  maintenance  procedures  for  the  dam. 
The  dam  is  maintained  by  the  City  of  Medford  Highway  Department. 
The  bathing  area  located  at  the  left  abutment  area  is  maintained 
by  the  City  of  Medford,  Parks  Department. 

b .  Operating  Facilities 

Stoplogs  are  placed  at  the  spillway  to  control  the  level 
of  the  pond.  The  Highway  Department  is  responsible  for  mainten¬ 
ance  of  the  spillway. 

4 . 3  Evaluation 

There  are  no  formal  written  operational  or  maintenance 
procedures.  The  owner  should  institute  a  program  of  annual 
technical  inspection. 


~14- 


P o n  <:  Da 


Wrights 


SECTION  5 


EVALUATION  OF  HYDRAULIC/HYDROLOGIC  FEATURES 


5. 1  General 

Wrights  Pond  is  located  in  the  City  of  Medford, 

Massachusetts  near  the  Med ford-Stoneham-Malden  corporate 
boundaries.  The  drainage  area,  0.41  square  miles  (264  acres)  is 
made  up  of  hilly,  undeveloped  land.  The  pond,  which  has  a 
surface  area  of  about  35  acres,  discharges  through  a  spillway 
located  near  the  southern  portion  (right  abutment)  of  the  dam. 

The  area  to  the  south  of  the  pond  and  along  the  natural 
drainage  path  of  its  outlet  brook  has  moderate  to  high  density 
urban  residential  development.  Spot  Pond,  a  large  MDC  water 
supply  reservoir  is  located  directly  to  the  north.  See  the 
drainage  area  map  and  drawings  in  Appendixes  B  and  D. 

5. 2  Design  Data 

Hydraulic/hydrologic  design  data  for  this  project  could  not 
be  located. 

5  .  3  Experience  Data 

Records  of  past  flood  events  and  possible  overtopping  of  the 
dam  could  not  be  found.  According  to  City  of  Medford  personnel 
the  dam  was  overtopped  in  about  1957. 

Information  obtained  from  the  records  of  the  U.S.  Weather 
Bureau  indicate  that  about  14  inches  of  rainfall  occurred  within 
the  general  vicinity  of  Wrights  Pond  from  August  17  to  20,  1955, 
and  about  5  inches  occurred  from  September  17  to  22,  1938. 
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5 . 4  Test  Flood  Analysis 

This  dam  has  a  small  size  classification  and  a  high  hazard 
potential.  Based  upon  Corps  Guidelines,  the  test  flood  would 
range  between  1/2  P^F  to  PMF.  Due  to  the  extensive  residential 
development  within  the  dam  failure  impact  area,  the  test  flood 
choosen  was  the  PMF.  Runoff  from  the  small  0.41  square  mile 
drainage  area  is  beyond  the  2  square  mile  lower  limit  of  the 
Corps  Guidelines  chart.  For  these  small  drainage  areas,  test 
flood  runoff  rates  are  based  upon  3000  cfs/sm. 

Assuming  no  stoplogs,  and  the  initial  pool  elevation  to  be 
at  the  spillway  elevation,  135.7,  the  inflow  of  1,230  cfs  would 
surcharge  the  pond  to  elevation  141.3.  This  surcharge  would 
overtop  the  dam  by  1.3  feet  and  result  in  a  routed  outflow  of  330 
cfs.  With  1  foot  of  stoplogs  and  a  pool  elevation  of  137.7,  the 
pond  would  be  surcharged  to  elevation  141.4.  The  routed  outflow 
for  this  condition  would  be  910  cfs.  The  pond  would  provide 
stage  storage  for  5  to  5.2  inches  of  runoff  during  test  flood 
conditions.  The  spillway  would  pass  30  cfs  and  50  cfs,  with  and 
without  one  foot  of  stoplogs.  These  discharges  correspond  to  3.3 
and  6  percent  of  the  routed  test  flood  outflows. 

During  summer  operation,  with  the  stoplogs  set  at  a  higher 
level,  the  spillway  discharge  capacity  would  be  reduced.  The 
test  flood  inflow  of  1,230  cfs  would  cause  the  surcharge  eleva¬ 
tion  and  dam  overtopping  to  Increase.  Routed  test  flood  outflow 
wo  u 1 d  also  i n  c  r  e  a  s  e  . 

5 . 5  Dan  Failure  Analysis 

The  failure  analysis  was  performed  assuming  a  pond  level  at 
elevation  140,  fop  of  lam.  The  dam  has  a  hydraulic  height  of  75 


feet  and  a  maximum  storage  capacity  of  334  acre-feet.  Forty 
percent  of  a  175  foot  long  section  of  the  dam  (measured  at 
midheight)  at  the  location  of  the  "original  outlet  channel"  area, 
was  assumed  to  have  failed.  Immediately  before  the  failure  of 
the  dam,  the  spillway,  with  1  foot  of  stoplogs  in  place,  would  be 
discharging  30  cfs.  This  initial  flow  would  not  result  in  any 
damages  to  structures  or  noticeable  flooding  in  downstream  areas. 

Based  on  Corps  "rule  of  thumb"  guidance,  the  failure  of  the 
dam  would  result  in  a  peak  outflow  of  14,700  cfs.  Immediately 
downstream  of  the  dam  there  is  a  moderate  to  heavily  developed 
residential  area  that  would  be  inundated  by  the  failure  dis¬ 
charge.  At  least  25  homes  within  this  impact  area  could  suffer 
flood  damage.  The  typical  maximum  failure  flood  stage  within  the 
dam  failure  impact  area  is  10  feet  deep.  Flood  water  depths 
which  could  cause  damage  could  vary  from  2  to  10  feet,  depending 
on  the  locations  and  elevations  of  structures  within  the  impact 
area.  Loss  of  more  than  a  few  lives  and  excessive  property 
damages  could  occur  as  a  result  of  the  failure  of  this  dam, 
thereby  providing  for  a  high  hazard  classification. 
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SECTION  6 


EVALUATION  OF  STRUCTURAL  STABILITY 


6 . 1  Visual  Observations 

The  visual  inspection  indicates  the  following  potential 
structural  problems. 

a.  Erosion  of  the  upstream  slope  which  could  lead  to 
overtopping  . 

b.  The  presence  of  large  trees  on  the  downstream  slope 
which  could  cause  seepage  or  erosion  problems  if  a  tree  blows 
over  and  pulls  out  its  roots  or  if  a  tree  dies  and  its  roots  rot. 

c.  Lack  of  vegetation  on  the  crest  which  makes  it  more 
susceptible  to  erosion  during  rainstorms  or  overtopping. 

6.2  Design  and  Construction  Data 

No  original  design  and  construction  data  are  available  for 
the  dam. 

6 . 3  Post-Construction  Data 

The  existing  concrete  spillway  facility  was  constructed 
about  1960.  No  additional  information  was  available  about 
post-construction  changes. 

6 . 4  Seismic  Stability 

The  dam  is  located  in  Seismic  Zone  3.  Considering  its 
height,  a  seismic  stability  investigation  should  be  conducted  as 
recommended  in  Section  7.2. 
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SECTION  7 


ASSESSMENT ,  RECOMMENDATION  &  REMEDIAL  MEASURES 


7 . 1  Dam  Assessment 

a .  Condition 

Based  on  a  visual  inspection,  the  dam  is  judged  to  be  in 
generally  fair  condition. 

b .  Adequacy 

The  information  made  available,  along  with  the  visual 
inspection,  is  adequate  for  a  Phase  I  level  of  investigation. 

c .  Urgency 

The  recommendations  and  remedial  measures  presented 
below  should  be  implemented  by  the  Owner  within  one  year  after 
receipt  of  this  Phase  I  Inspection  Report. 

7 . 2  Recommendations 

The  Owner  should  engage  a  qualified  registered  professional 
engineer  to  : 

a.  Design  riprap  slope  protection  for  the  upstream  slope  of 
the  dam. 

b.  Determine  procedures  for  removal  of  trees  growing  on  the 
dam  embankment  and  within  10  feet  of  the  downstream  toe  and  to 
assist  in  the  selection  of  suitable  fill  materials  for  back¬ 
filling  of  the  voids  left  in  the  embankment  after  removal  of  the 
tree  root  systems. 

c.  Perform  a  seismic  stability  investigation  of  the  dam. 

d.  Perform  a  detailed  hydraulic/hydrologic  investigation 
to  determine  overtopping  potential  and  the  need  to  increase 
spillway  capacity  and  discharge  channel  size. 


Wrights  Pond  Dam 


Provide  a  drawdown  facility  which  could  be  used  to  lower 


the  level  of  the  reservoir  in  the  event  of  an  emergency. 
7 . 3  Remedial  Measures 

a.  Operation  and  Maintenance  Procedures 


1.  Brush  should  be  cleared  from  the  slopes  of  the  dam 
embankment  and  from  the  area  within  10  feet  of  the  downstream 


toe . 


2.  Minor  erosion  on  the  crest  should  be  repaired  and 


grassy  vegetation  should  be  established  on  the  crest  to  protect 
the  soil  against  erosion. 

3.  The  outlet  culvert  should  be  cleared  of  debris  and 
the  spalled  concrete  repaired. 

4.  Stones  and  debris  within  the  downstream  channel  in 
front  of  the  30-inch  culvert  should  be  cleared.  Wood,  which 
could  tumble  into  and  block  the  outlet  channel,  should  not  be 
stored  along  the  channel  banks. 

5.  The  Owner  should  establish  a  formal  operational 
procedure  and  maintenance  program  for  the  dam. 

<S.  Until  item  7.2.d.  is  implemented  the  stoplogs  should 
be  removed  from  the  spillway  to  provide  maximum  discharge  and 
storage  capacity. 

7.  The  Owner  should  establish  a  formal  downstream 
warning  system  in  case  of  an  emergency  and  provide  around  the 
clock  monitoring  of  the  dam  during  periods  of  heavy  rainfall. 

3.  The  owner  should  institute  a  program  of  annual 
technical  inspection. 
n .  4  Alternatives 

There  are  no  practical  alternatives  to  the  recommendations. 
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SECTION  a  SPILLWAY 


STREAM  ELEVATION 
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LIST  OF  ENGINEERING  DATA 


A  State  Inspection  Report  for  March,  1974,  is 
available  from  the  Department  of  Environmental 
Quality,  Waterways  Division,  100  Nashua  Street, 
Boston,  Masse husetts. 

No  additional  engineering  data  was  located. 


B-2 


Wrights  Pond  Dam 


F 

i : 

■  •* 

i  s 


APPENDIX  B 
ENGINEERING  DATA 


B  0 


B-I 


Wrights  Pond  Dam 


■  I  iUi.  C : :  L  C  i_  .  0  . 


WRIGHTS  POND  DA M 


r;.'r.L  Outlet  Works  -  Spillway  Weir, 

Approach  and  Discharge  Channels 
Geotechnical  Snginee r 
Structural  Engineer 


Nov.  1,  19 

D.  LaGatta 

D.  Shields 
k.  uneney 
D.  Vine 


■■  -  SR ;  L  w.'AV  R,  APPROACH 

'r;l  1  > . .  " 

nroacn  Channel 

none  observed 

General  Condition 

close  Rock  Overnanqino  Channel 

| 

T roes  Overmanning  Channel 

rloor  of  .In o roach  Channel 

oi  r  ami  Trai ni nq  Wo  1 1  s 

General  Condition  of  Concrete 

fair 

Rust  or  Staininq 

none  observed 

in a  1  linn 

heavy  on  walls 

Any  Visible  Reinforcing 

none  observed 

Any  Scenario  or  F.f florescence 

none  observed 

Drain  Woles 

None  observed 

i sens  roc  Channel 

General  Condition 

not  well  defined 

Loose  Rock  Ovc’namjimj  Channel 

None . 

'•'ees  Overhang  i  nq  Channel 

j  1 

Mot  significant.  | 

Floor  of  Channel 

3edrock. 

Other  Obstructions 

1  Few  boulders  in  the  channel  near  the 

• 

V 

i. 

— 

a- a 

. 

Wrights  Pond  Dart 

WRIGHTS  PCUD  PAM 


:;ov.  1,  1979 


""O'J  ECT  7rATMij-  Outlet  Works  -  Outlet  Structure  and 
Outlet  Channel 

■'  r  7 7 T  Pi  "T  Geotechnical  Enaineer  *; 

Structural  Engineer 


D.  LaGatta 

D.  Shields 
R.  Cheney 
D.  Vine 


ARC >1  i. 7" L-ja i  C ,) 


:UTL£T.  WORKS  -  OUTLET  STRUCTURE  Ail!) 
OUTLET  Ci'Aiii.'CL 


None  at  this  project 


lenera 1  Condition  of  Concrete 


,i3u  or  S^aminn 


: pa  i  ting 

[rosier  or  Ca  v i t  a t i on 


Visihie  Rem  fore  me 


Any  Seepage  or  Efflorescence 


Condi  Sion  at  Joints 


jrain  noies 


manne 


..oo so  lJock  or  Trees  Overianni n«j 


one i t i on  of  Jiscnaroe  Channel 


APPENDIX  C 


PHOTOGRAPHS 


m 


*k 


M 


is 


S& 


*r 


ftSx-r^y  -  .•• 


>.*<'•  .  ...  :  *" 

'“7J! 


PHOTO  NO.  3  -  Trees  on  downstream  slope.  Tree 
near  crest  in  left  center  of  photo  appears 
to  be  dead. 
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' HOTO  NO.  4  -  Tree  with  6  foot  diameter  base  growing 
on  the  downstream  slope  approximately  14  feet 
from  the  centerline  of  the  crest.  The  tree  appears 
to  be  dead.  (Rule  extended  to  6  feet  in  photo. ) 
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PHOTO  NO.  7  -  ;',r; illway  outlet 

channel,  looking  downstream 
from  the  spillway. 
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1  -  Downs troa.n  slope  in  the  central  portion 
»  Dam,  looking  left  from  about  midslooe. 
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PHOTO  MO.  9  -  View  of  Wrights  Pond  Dam  taken  looking 
right  from  left  abutment.  Mote  trees  growing 
along  upstream  face  of  dam.  The  spillway  structure 
is  shown  in  the  right  center  of  the  photo.  Also 
note  ledge  outcrop  to  right  of  spillway. 
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PHOTO  Mf  .  1.0  -  Spillway  structure  for  Wrights  Pond.  Photo 
was  taken  from  upstream  face  of  Dam  near  the  clump  of 
trees  urowing  on  the  Dam  shown  in  the  center  of 
Photo  9.  Water  flows  over  weir  in  this  structure  and 
into  i  6  foot  by  2  foot  10  inch  rectangular  culvert 


L.  . 


APPENDIX  D 


HYDROLOGIC  AND  HYDRAULIC  COMPUTATIONS 


JOS  NO.,  7  iljJh. 

OATt  '■?.  I  1  -  1  ~f' 


HAYDEN.  HARDING  t  BUCHANAN.  INC 

iS  Jj  CONSULTING  ENGINEERS 

BOLTON  -  WEST  HAITTOIO 


5* 


Li)  O  i  c>  A)  £  S  Po  nj  T)c\rV) 


<t  /<£co  s 


H  e i o  In t  of  2.  5 1  £ 

V 


A/o  e«fcj  SpilliAJOy.  —  cj  c(  S-fbUC^ 


urcL 


Ear’tk  em  ban/tryie*  t  £  f  t" i/*C  ~/'t4r'C  Wt  th  on /^j  on£  know, 
Ou  tie  t  C°n  crQ.'te  ^  struc/ltre  U/ 1  f~L  p  coWfottf 

■fan  st*-p  /<?jr  disc  ^oraeS  ’j'hreoc.U  slvne ->vi  qSonry 

cuivcrf  V-o  sr*»kll  hf'ooic  c Joujn  stream . 

✓ 

S -tor cue  Cc,^Ci  7y,‘  334-^  ^(s^>  <?  d cL *n  ^ 

C/^  ;  S  kvi „  //  tooJ'h  Me ttjhf  €  S’Ms^e  Ca/acrr/ 

✓  ■  . 

incite  /ire a  ;  Of^l  s.r*.  *<~res) 

Potent  j<\!  Mtj  k  (~2S  ho*+<L$) 


Tc.st  Flop 4:  ;<t  A//  PMF  •  Use  A*//  PMF 

7  I  u^baU  a  retd  r/ 

#  =3000  cj„«  O.W/f«  */  r  /,23c?  r£  ^  X-PlPuJ 

Cer-pJ  (z><*  iaa./'*Crf  .  _  ,,  „ ,  .  i  w-  , ,  .  a  ^  r  ,  /•  »r\ 

-Por-  J~*((  tr&tf  tf<>W  ~  ^  M  ^  IT.-  '  (  r^n  O P ) 

Z  S'*i-  Idif  J  ^ 

X^i^h  I*  $.top/oa<  £  Oti~Hr4"  Q  f.  “  ^lOck.  Ocjdl<cJ:<  Q  =  30-r£  or  3.3u/o 
dh/tfX  '  ■ 

rfU  Cui  ^4t>p)oci  (£,  OcC\{&-(  Cj>Uuf.  ~ {juHat-i  Q-Soirf;  0r  6»/07<r it  ~b. 
_ £/r /&/,  3 _ r  J  ‘  ' 


Fki  /“ 


lt  £_  r  ^  tse  ns  *  + 

Of  =  ~  (o.^ns)(i^l)(tsTl  =  /Y,7oqic-Ti 


^  &  rv>  •Tft'iU  i*Jit~ln  pocjl  l?\/Ci  «i"f  Crfjf  o’- 

C  C  /  ®  VCi  pyn  I  HOi) 


JOB 


10 — ■£. _ Zo  i L 1 

7  [  io-  Hr 

_ sjai _ 

•  T  _ 


HH 

&B 


HAYDEN.  HARDING  t  BUCHANAN.  INC 

CONSULTING  ENGINEERS 
BOSTON  -  WEST  HARTfORO 


IHKT  NO 


£3. 


SUBJECT  _ BajiC 

CLIENT  <k>'  pC  _ 


S  C  &  p>  g  c  i  J~0  ~~  £/&y.S  o&A/*e.d  Far*  U’SQS  Quac {  /Wz<jO  f 

P/  t  / 1  sleekhs  af  strve^urc. 


£  !j)  V 

Arei 

/fm* , 

b 

5Ae»i r 

.  (Cjkw  5«4»u" 

AC  J 

<  &C.J 

H 

«f » Afy 

(«-P+J 

^  i  IS  - 

O 

— 

— 

— 

— 

1 30 

/W.41 

7.3S 

15 

ito.i 

Ho.Z 

'  1 3  7 

23.9ft 

111*1 

1 

135-0 

2y  s.3 

^  not 

34.$^ 

213*1 

3 

36,2 

333.5 

✓  mz 

27.  AM 

3U.21 

2 

72.5 

qofc.o 

Outlet 

Cc,f>*ci  /n 

-  Test 

Flood 

Nt*r**{  pOi,i 

lop  De*»»  v 
C  /VSfw'rttf  J 


Con 


Fa  Ik  c/ 


Oasvi  4<iJ  On/ij  Ctt6  outlet  —  diScL<*r^-f 
by  *e1(-  i>j  <  p co  vkSLo^J"  •slcelehs  to 

rc^cw-t.,  Cl  hpcU  ^  LXc  h**~>rs  £®c~  u>  it'h  t  uj  <  Fto*  i~ 

S  J-yp  I  <Q  -  • 

Srce,(l  creeled  joC\~  Q-  C.LH  ^ 

No  l-/u6  ^ _ <5  Pop  /.ag-t 


H  H L  C 

•M- 
/ 


2 

■a 


^  0 

A  c/i 

/  i.*fc  2-5  7.5 

2  i.3  3  >o  "  2.3. "3 

V3.2 


-  ?o  3.32 

3.3  £5*  " 


W  ft*'  Q  L  C? 

ff  #•  <-£. 

I  I  Z.<i<b  2.S  7.  S' 

2.  2-fc3  3  3o  ' 

2.3  3.A<i  3.^/ 


23.3 

2-S.1 


Mil 


/V^X.  o'f  o^tkt  -  -Sj  'f  c  f-f  <5  ire  c  hpp  m  ~j  c/c i 

i^(uu  -  /  2-3o  cflr. 

•  «  D«  rV>  O  vc»^  Ff3/*  e  d  u  1  '*”"*  0/~  thbxj  t  -  /&p  /yj  j1  y  nj?/ d C.Q. 


•S*«j  Pm  £  avA<V 


plow js  -bp  ^ c 


2oo  ± 


lA>f  i/-  P~t  OUJ  ’■ 

C<  -  CL  U 

>>  u 

4 

C 

L 

Q 

Pf 

Pi 

cfr. 

/ 

/  2.63 

2-0  O 

526 

z 

2.fe3  " 

II 

IHS*} 

/.7S 

/.  7o 

2.3Z  :  " 

M 

12  lb 
IMS 

,fl  Op, 


lZ3o  c-^x.-  £  I  tv  i  ~  /H1.1  i.  No  S/op  Ipc) 

S^r.  -  ^  V./-2VS.5  *  ,r-  £-0P" 


£\f  i&.l*  54^  --  IHU'C.U 


7&*j 

cfk 

Elw,  *  Wt.lS‘t  ^ 

c* 

-2V5.3  * 

/35.1.C-P/- 

or  (,  JS  " 

6.12\ 

—  = 

03/- 

kfi. 

5/^3  *■  '*/.30  £ 

Qpt  -"  ^30  C«-  ±  /T /e^  '  /y/.  <S 


i'  ^A  K 


a*-  'w*  r  36^  r  2  71-  2  75  =  /Z2«-Uor  S.  SS 
v*  Qpi  r  «3»0-  HI  ,A.  5(Wj 

s^,  -  3«l  H  -175  =  (oq  ^  M.«iS  " 


c  till  £.  Eiev  ~  /V/.37- 


Z30  0  “ 


/*»  /  . .  rJ 

3*.  H  -17?  =  lo<i  M.<t  S  ” 

M.<ir  \  ^ 


,  ^ 

I  --  M  eft.  ^ev  --  /V/-V/  '  ~ 


(7/1  9/V 


HAYDEN.  HARDING 

*  BUCHANAN.  INC 

JOB  Pi 

SHEET  NO, 

_ 

CONSULTING  ENGINEERS 

BOSTON  -  WEST  HARTFORO 

SUBJECT 

CLIENT  _ 

i*V3 

» 

. 

1 

*  i 

1 

1 

'  8^c_  ^0^3*1  2  w**\'ir  -t 

(Mo  j  +*p  /«j j  ) 


C  i  ‘  S hj/tlcgi J 


S~Loto,q{  ^  x  too  <tc~A. 


~*  uivirtniri  ii* 


,„c,  Test  FUj;  Foil  PMF 

Fo<-  A/o  SJttf  Leas  .  P&r*  p  e  c/  K 

*  93/  c£  i 


/ro<"  I '  $h>p  LojS  £>\/C>  4v ppttj  by  !■ 

Qo«h  *  C1°c)  cfi  t 


Uj  *  *n  No  s^Vio  I 


$TVfO  /eojj^  SpjIlAJby  C  a*  f><*ds 

^  p( 1  » wi  ci  4  4}  V  7e^  f 


f  «Sj 

P/oj<2 


I2SC3  c&. 


APPENDIX  E 

NFORMATION  AS  CONTAINED  IN 
NATIONAL  INVENTORY  OF  DAMS 


lv<  Ar3S  ACH'JSET  TS 


^  i  '  r  v H  3ft  J 


HAYOEN.  HAROfHG  t  BUCHANAN.  INC 

\Sf  Jj  CONSULTING  ENGINEERS 


BOSTON  -  WIST  HAtTFORO 


F+  |  /  M  f't  O  £  hi*  lor\d  £> 

Sec  £  d*la;iA  loolo*g  upstrec,*^ 


0  i*  SO  e/c>&  *  >S  "fcrcn  > 


bis 

Zo  oo 


stupe 


-  o  .  i  S’  '/ 


ITT  C  O.loo  ^Txt3/  **<!.- kyy, 

brujh J 


Ste\  "$+00  dawnjfrem* 


ce  <,*<! 


C frUu***.  Culprit 


£  lev  . 


Arft, 

sf 

2i£  O 

(p  5  o  o 


S'  lop  C 


^rj(j  "  0-012-5  ^  ~  0 . 1 (j  •  nu-ur.  ;*r.a. 

e^st'Ctrf) 


NO, 


Ctfi  =  cA  d,  -  lo,  y" 

+  IMS  Qjfo.  _  „„  „  / 

Vtfi(  -  —  *  V55i0  '  3‘^ 

<V'  <H,2kS(l-  <(,=  /«./' 

w  .  -  ztfesv*»sr  w 

Vo|i  -5-  '  So  « 

VJ««  *  .ei6  „.ft. 

«fua  ^^5(1-  •££.)  .-  li.zst'T*.  <4* /o''* 

-  /3,  256.  rA  £Veu  -  loo'  ± 


Jrryp«cT  h^'CC^l  t\  I  'thovt'J  K  T’*-£  1 1*1  pact’  **X.ty  +or- 

Me  A* ilttrf  of  inu  d  c-rv\  it  nof  C  *4-t*st\/e  f 

does  imc/udc.  h&tvihj  b*tlh\jf3  dreaj 

C  he.  Those  d*.*0ied  by  %rtd 
Mf  M.S.  G-,  £  Qo*J  StetdJ.  U/ifh  Me 

ca  I cu  [tiled  vzlaci’fter  (  C  fa  or  Le  H'r  )  *„</ 

d  e  pbhj  C  up  lo  10  deed  > «  places)  / 

£KcejJi*e  t/«w«jc4  /s  hom*J  sfruc/vtr^s ,  end  rote/iutL 

could,  be  bepeefed  fro**  The  oud-f/ow  of 
U>*‘\')kk  Pond  due,  Id  A;  !u rt  of  The  d«*>, 

The  doss  of  fojsi sever*!  /ivej  ecu  id  occur 
*S  et  res  H  If  of  ThlJ  0Vt»4 • 

6+0Q  ~/p  7+&C  " 

A JHhin  ~/Ut£  i*+i pQc~/  &  —/l{£sf~CC  CPT’Q^  CL-/- 

/<zasj-  ZS  r&&; c!&. nr/’ t'ci  i  bu</ ol>  neg  ,  Zddma^a. 
beyc^d  '//>•$  /oca-ficf)  «jilt  Oqccut/ 


Ar-ec, :  A  l  fin  out  e  k 

Me  £»ilitrf  of  fnu 
1  f~  does  include. 


-hli* 

demy 


1  d~  doe j  me  lude.  f  S*yvi  hj 

C  i>t.  Those  c lenoied  by 


» 


FI 


HAYDEN.  HARDING  t  BUCHANAN.  INC 

JOB  Doan-T 

1  CRT  Hi 

CONSULTING  ENGINEERS 

•UBJICT  Uir.c 

,i,A  i 

BOSTON  -  WtST  HARTFORO 

euiiNT _ CmciL 

i - 

Qf>t  -  W.csc  rR.  d,  *  lo.o •'2. 


V0  |.  =  ZLS+\tSo  .  _  *  cu  /r, 

u'^jT-r-  *  ns*  - 


^Utng*  firms'  *  V3'56°  , 

'Ust(/-  )  =  !H2t3»r- 


V 


V-Im- 

v«l.„ 


SfcSV  WiO  2  <-„ 

- r - x-5£^  =  8.6  5 

1  V3,560 

6^i ii*g  -.  e.no 


^0-  jstJ 


/V  26.5* 

/ 


7f  So 

0  OIZS 

c  •  o'1'* 


n  --  0.(0 


V  a  Ut  **'* 


3  So  225(5  3.4  6  /.ti  577  j 


/SCnorcje  ,  x  /Ooo 


SHUT  NO. 


HAYDEN.  HARDING  i  BUCHANAN.  INC. 

CONSULTING  ENGINEERS 
■  OSTON  WES!  HARTfOlO 


JOB 
SUBJECT 
CLIENT 


-  «fx  d.  -  'o.o 

f  awa  tfro4  »‘h 

S.$.~ 

Vo  i  -  g nr<  if 

'  ‘ysaci 

-  /,00  *c-PL 

Jtloo  (>  —)  - 

K  1  335.2  J 

W.LSSc 

5/  ^ 

- 

««  - 

■  o.  n 

«'Af  V<;|sve  -  ^ 

IH,1oO  ( |  -  123. S } 

r  lH,i  56  eft, 

4ito,i 

Qouf  /V/54 

ft. 

Fto  - 

no'tt 

3^-oo 

S  /  oyJe 

~  O.OIZS'/ 

n  “  0.  /  0 

V*  P'R^ 

1 

/.« 

V:  RV* 

UjP 

A  P' 

V 

Q 

E/-e\/ 

V 

MSL 

'ioo 

ziso  8 t 

C.H3 

'V*? 

lib 

3X5 

2543  3.  <1*1 

L.lZ 

'^7/ 

III 

2X5 

*33%  2.1,0 

H.^Z 

■•'i.oie 

toS 

7^  XO&  .  I 

<4-  -L-L-frO 


HAYDEN.  HAROING  t  BUCHANAN.  INC 

CONSULTING  ENGINEERS 

BOSTON  -  WEST  HARYFORO 


SHUT  HO  P  *7 

JOB  _  AO  ^  _ 

SUBJECT  (_J  1  lX/0\&£ 


O  ST 


CLIENT 


O  to  f 


Tor  'tz  l°M  F  : 

EJ'S  T  /V/.021  /J0 


r  615  (i-  =  3H^  cHl  &cj2  *  i**o 

r  / 

3 3to*2^3**S'j  ,7f.f  ©/  4.o3 

^"^we.  “  = —  *  S.07  ia 

2  / 

-  s-isfl*  r  351  eft  54  -/vo.: 


C?^  -  6/iTe£  Zr/en  r  JV/*o7£  / '  J  /pcf^ 


S-^Oy.  (  - 

33S  S’ 

-  2-HC3  --  <?*. 

or 

4  '2  3  ’ 

(■  15  0  - 

■J.Z3 

4  .S' 

J  c  34/  c€ 

Elev.x 

=■  /  Ho. 

*34»o  - 

4HS.3  *  ®3. 7 

<(  -.££  a  r 

V,  03 

S^w^oiv-e  * 

‘  4,<2 

|A 

4IS  0 

*'3\ 

=  34^-is 

*K  5 

Sl;  lj  mj  fov-  ^2  P^I  l~~  .' 

For  C\j^fr  zpJIujo^  Cc>m  tli'ftuo  ^No  -TO^y©  4^^  or 
Oorw  o *zr-hppe  i.  ±  j  6.7  1  - 

Q.,+  =  efc  i 

Pjt  ^ 3  lojj  Sp,f/i*oy  Q  a  SOcfi  t  or  IV  /0  ,(i  P MP 


END 


FILMED 


7-85 


DTIC 


